ABSTRACT The purpose of this study was to describe delinquent girls' weapons preferences and where and how often they carried weapons and to identify the most important factors that explained four different weapon-related violent outcomes. A large, high-risk sample of female adolescents consisting of 510 girls aged 14-17 in four cities were interviewed using the same questionnaire and methods. Tabular and logistic regression analyses were applied. Knives emerged as the most frequently reported weapon in all cities. Rates of both lifetime victimization and perpetration of violence with weapons were high in all sites. Starting to carry a weapon as a result of violence was reported by 40% of the girls in Toronto, 28% in Philadelphia, 25% in Amsterdam, and 16% in Montreal. The major predictors of weapon perpetrated violent behaviours included ethnic origin, early onset of delinquent activities, participation in delinquent acts in the past 12 months, gang fighting and carrying a weapon as a result of violence. Site, age and heavy alcohol consumption had a minor impact, and drug use, drug selling, and neighborhood features, none. Despite numerous differences in weapons' prevalence across cities, the logistic regression found that site was only significant in use of an object (Toronto) and not significant in threatening or hurting someone with either a knife or a gun or actually hurting others with a weapon. These findings suggest commonality in serious female violence that extends beyond borders and cultures.
INTRODUCTION
Youth under 18 years are not allowed legal access to firearms in virtually any jurisdiction. Yet they obtain them, often with lethal results. 1 Guns in the hands of youth pose a major threat to urban health and safety. 2 Most research has focused on male youth, leaving gaps in knowledge about how and to what extent girls obtain, carry and use weapons, including firearms. The largely untested assumption has been that even when young women are violent, they are less likely than their male counterparts to resort to guns, knives or other weapons, preferring verbal and physical fights. [3] [4] [5] Certainly adolescent males far outstrip females in arrests and custody outcomes for violent offences, particularly homicide, 6 and this tendency is generally echoed by the limited comparative data on weapon carrying. 7 Yet there is some evidence that arrests for violence are increasing among adolescent females, and the nature of their violent crimes, though committed less frequently than by male youth, are not so different. 7 In the U.S., where the highest rates of firearms mortality among young males in wealthy western countries are found, 8 most research has focused on young, highrisk and often minority group males. The trend is reflected in the national epidemic of youth violence from the mid-1980s to the early 1990s when death rates for males aged 13-17 tripled due to gun homicides; these increased disproportionately for young African-American males and have not dropped much since the peak of 1993. 9, 10 Rates upwards of 80% for gun carrying among young male offenders have been reported. 11 Even among a representative sample of young men aged 15-17, the 1995 National Survey of Adolescent Males found that 10% admitted to carrying a gun at least once a month. 12 In Canada and the Netherlands, far less research has been conducted on gun carrying and use among youth. This likely reflects the generally much lower rates of gun ownership (41% of U.S. households, 26% of Canadian and 1.9% of Dutch 13 ) and gun homicide in these countries (6.24/100,00 in the USA, 0.60 in Canada and 0.27 in the Netherlands).
14 Nevertheless, half of all homicides in Toronto and Amsterdam in the early 2000s were shooting deaths, slightly less in Montreal, and about 4 out of 5 in Philadelphia. [15] [16] [17] [18] [19] Representative surveys among students and community samples including both boys and girls consistently show higher rates of gun access and weapon carrying among males. These generally provide few other details about their acquisition or actual use. The National Longitudinal Study of Adolescent Health (U.S.) found that among 12-18 year olds, nearly twice as many males as females (30.6% of males and 18.0% of females) reported easy availability of guns in their homes. 20 In the National Longitudinal Survey of Children and Youth (Canada), focused on 12-15 years olds, the proportion of boys carrying a gun in the past 12 months was only 3%, and the proportion of girls too small to report. 21 However, in the same survey, boys were five times as likely as girls to carry a stick or club as a weapon and nearly three times as likely to carry a knife for that purpose. 21 An Ontario survey of high school students asked about Bcarrying a weapon such as a gun or knife^in the past 12 months and found that four times as many boys as girls reported this behaviour (14.7 vs. 3.5%). 22 These findings were similar to those in the Youth Risk Behaviour Survey of U.S. high school students, where males were significantly more likely to exceed females both in carrying a gun and in carrying any weapon on school property. 23 For more detail about youth and firearms, researchers have focused on highrisk populations, mainly incarcerated male delinquents or convenience samples of inner city youth. In a more comprehensive U.S. study, 11 investigators sampled both incarcerated males and students attending high school in inner city neighborhoods, using the same questionnaire. They found that 1 in 3 male and 1 in 10 female innercity high school students had carried a gun on the streets. Of several studies reporting data on delinquent males in detention facilities, high rates of handgun possession were found: 97%; 9 83%; 11,24 70%; 2 59%. 25 Rates were somewhat lower among the male students in the inner-city schools: 22%; 24 25%. 26 Among male students in a study sample drawn from suburban schools, 19.5% possessed a regular and 16.5% an automatic handgun. 27 These studies possess a richness of detail about how male youth acquire firearms of various types, at what ages, and for how long but are somewhat inconsistent in showing a variety of preferred sources (e.g., family, friends, Fon the street_) and purposes for the weapons (e.g., defensive vs. aggressive).
In keeping with the narrow focus on male youth in the U.S. research, only one study of delinquents in detention centres included girls. 9 The comparison was that 41 out of 42 males, but only 12 out of 21 females, said they had owned handguns, the majority acquiring them before age 15. 9 Although the small size of the sample limits its conclusions, the main sex differences were that girls were more likely to be given a gun, rather than buy one, and identified feeling Bsafer^when carrying a gun; they were much less likely than boys ever to have fired a gun at someone. A publication on inner-city seventh and eighth graders that included both sexes 26 found that 40 out of 163 males, but only 6 out of 133 females, had carried a gun. One study of suburban youth that also included both boys and girls 27 found that boys were three and a half times as likely to carry a gun as girls. For girls, having been threatened with a gun increased the odds of gun ownership; for boys, the associations with criminal involvements and violent experiences were much more important; moreover, the models were different between the sexes and varied for owning vs. carrying a gun. 27 Only one paper devoted exclusively to girls and firearms was found describing a high-risk, convenience sample of inner-city high school students in five cities. 28 While 5% owned a handgun, and 11% carried a gun outside the home (but only 3% to school), half the girls indicated it would be Bno trouble^to get a gun if they wanted to. This was explained partially in reference to the very high proportions of firearms ownership among their male relatives (68%). The dominant reason given by girls for obtaining a gun was for protection.
The limited data available on girls' experience with weapons including firearms suggest lower but not insignificant involvement, with possibly quite different preferences, reasons and patterns of access and use than those found for male youth. Greater attention needs to be given to filling the knowledge gap with studies such as that reported in this paper.
METHODS

Study Population and Procedures
The data used in this paper are taken from a large, unique data set examining the drugs-violence nexus among youth. The DAVI study (Drugs, Alcohol and Violence International) was initiated by research teams at the Centre for Addiction & Mental Health in Toronto and the Center for Drug and Alcohol Studies at the University of Delaware in Newark and expanded to include investigators from the University of Montreal and the University of Amsterdam. This provided a total of four sites that vary in social and political culture, drug use policies, and rates of drug use and violence.
Our data analyses are based on personal interviews with samples of girls drawn from those at higher risk than the normal female adolescent population for involvement in weapons-related behaviour. We drew our targeted sample from girls already involved in delinquent activities like truancy or offences serious enough to result in custody. In total, 510 delinquent female adolescents aged 14 to 17 years, composed of 241 female youth detained in juvenile institutions and 264 school drop-outs in the community, were included in the study population. The composition from the four sites was as follows: Philadelphia n = 160 (81 detainees, 79 dropouts); Toronto n = 114 (30 detainees, 84 dropouts); Amsterdam n = 144 (70 detainees, 74 dropouts); and Montreal n = 92 (63 detainees, 29 dropouts). Other analyses 29 found minimal differences in weapons related activities between detainees and dropouts, likely because school leavers also include a significant proportion of youth with prior histories of delinquency and detention; hence, we combined the two groups in the present paper. This provides a large sample of female adolescents engaged in the sorts of unsupervised and high risk activities that are known correlates of more violent offending, including the use of firearms or other weapons. 12 Standardized sampling strategies, questionnaires and interview modes were employed in each site allowing for necessary adaptation for cultural and systemic variation. The interviews were conducted in 2000-2002. The detainees were recruited from secure custody institutions serving the metropolitan areas of each city. The youth were prescreened on the eligibility criteria (age and residence) by institutional staff members before individual consent was given. One-on-one interviews were conducted, and participants received financial compensation. Youth were not selected in relation to any known history of violence, and the researchers were unaware of the offence(s) for which they were detained. This sample represents delinquent female adolescents in each site as defined according to local youth justice system procedures.
The convenience sample of dropouts was drawn from volunteers in the community. To be eligible, the respondent had to be between 14 and 17 years of age, reside in the metropolitan areas of each site and have left school for at least 30 consecutive days (other than holidays) during the past 12 months. Across all sites, youth were located in agencies that provided educational, social or outreach services, from alternative school programs for dropouts, community drop-in centres and snowball sampling. In each site agencies were contacted by project staff and permission was requested either to allow researchers to make contact with youth on their premises or to have advertisements posted at their site. Personal interviews were conducted in private with all youth who volunteered and met the entry criteria. They were compensated for their time. All protocols received Ethics Board review and approval at all the participating research institutions.
Instrument and Analysis
Two background variables from the DAVI questionnaire were included in the analyses: age and race/ethnic origin. However, it is difficult to find a standard measure of Brace^or ethnicity that is applicable cross-nationally and crossculturally. Hence, we devised a composite variable of race/geographical ethnic origins that encompassed the diversity of our samples. 30 Ethnic origin is broken up into two categories-western and non-western. For Philadelphia, Montreal and Toronto, Fwestern_ origin is distinguished as being White/European and Bnonwestern^as non-White/non European ancestry. For Amsterdam, Fwestern_ origin is distinguished as being ethnically European, Australian or North American, while Dutch Fnon-westerns_ are drawn from Asian, South American and African origins. This measure reflects our concern to avoid imposing an overly simplistic racial categorization as well as to adopt an approach with greater emphasis on geographic ancestry. 31 Risk factors for weapons involvement were based on the literature reviewed above, which pointed to visibility of drug use or sale in the youth's neighbourhood, other delinquency, substance use, drug selling and gang involvement. Respondents were asked whether they have seen drug use and drug dealing 50 or more times in their neighbourhood over the past 12 months. Two questions addressed the girls' involvement in any drug dealing activities and specifically, if they sold cocaine and/ or crack. Being involved in gang fights (before 13 years of age or in the last 12 months), heavy alcohol use (measured as those reporting drinking every day or 3 to 6 times a week), and poly-drug use (reporting use of two or more illicit substances) were also included in the analyses. Finally, two delinquency scales measured whether the girls participated in several delinquent activities before 13 years of age and in the past 12 months.
The weapon measures from the DAVI questionnaire used in these analyses drew on items from other published work. 2, 11 Weapons of interest included mace, club or stick, knife and gun. Questions were asked pertaining to the types of weapons girls ever carry, the frequency (Falways,_ Foften,_ Fsometimes_ or Fnever_) with which they carry weapons in general, and how often they carry weapons, including guns, when they are at school. A series of questions was included about both victimization and perpetration of violence with a knife, gun or other object (threatening or trying to hurt someone with one of these weapons) and receiving or inflicting an injury with any weapon serious enough to warrant medical attention. Finally, the girls were asked whether they had started to carry a weapon as a result of violence (either to self or others).
The descriptive cross-national comparisons were examined through chi-square analyses. Following this, a series of logistic regression analyses were conducted estimating the impact of the background characteristics, risk factors and weapon carrying on the probability of four different weapon related behaviours. These results are reported in odds ratios (ORs). Table 1 presents descriptive information on background characteristics and risk factors (these are included in the logistic regression analysis presented in Table 3 ). First, the tabular analysis showed that several significant differences emerged across the sites. The girls in Philadelphia and Toronto were somewhat older than those in Montreal and Amsterdam, though the differences were in a small age range. Western ethnicity was lowest in Philadelphia and highest in Montreal. Approximately half of the girls in Philadelphia, Montreal and Toronto indicated they have seen drug dealing take place more than 50 times in their neighbourhood in the past year, while only one fifth of those in Amsterdam report the same. Variation between sites in observing drug use in their neighbourhoods was not significant.
RESULTS
Background Information
Although some girls in each of the cities reported involvement in drug selling, a substantially greater proportion of those in Toronto, 61% of the sample, did so. A similar pattern emerged with respect to involvement in the crack/cocaine market: Toronto girls (25%) were significantly more likely to indicate involvement in the selling of these substances. A marked difference in poly-drug use was Table 1 .
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also noted across the four cities. Specifically, 62% of the Toronto sample indicated using two or more illicit drugs in the past 12 months in comparison to 31% in Philadelphia, 26% in Amsterdam and only 6% in Montreal. Participation in gang fights was reported more frequently among the girls in Amsterdam (46%), followed by Montreal (39%), Toronto (34%) and Philadelphia (19%). Finally, girls in Philadelphia reported the lowest average number of both pre-age 13 and past 12 month delinquent events, and girls in Toronto reported the highest average number.
Weapons Information
Types of Weapons Carried A variety of different responses were given to the question asking if they ever carried a weapon and if so, what ( Table 2) . Across all samples knife carrying was reported most frequently, by at least a quarter of girls. This was particularly evident for the girls in Toronto where half (52%) of the girls reported carrying a knife. Mace was the most frequent choice by girls in Philadelphia (24%) and Amsterdam (22%), and carrying a club or stick was most common in Toronto (14%). Guns were reported most frequently among girls in Toronto (21%) followed closely by Philadelphia (17.5%). Guns were carried less often in Amsterdam (7.6%), and in Montreal none of the girls admitted carrying one.
Weapon Carrying Behaviour Site differences in the locations of weapon carrying behaviour are also presented in Table 2 . The respondents were asked how often they carried a weapon (of any kind) when they were not at school, how often they carried a weapon when they were at school and how often they carried a gun to school. In all four cities the most common response was they Fnever_ carried a weapon outside of school, with the Montreal and Amsterdam girls least likely to do so. About one-quarter of girls in Philadelphia (22.9%) and Toronto (28.1%) reported Falways_ or Foften_ carrying a weapon in this context compared to only 5.4% in Montreal and 13.3% in Amsterdam. Relatively equal proportions-just under 30%-of girls in Amsterdam, Philadelphia and Toronto report Fsometimes_ carrying a weapon when they were not at school. No significant differences between the four sites emerged regarding weapon carrying at school and specifically carrying a gun to school. However, reports of any weapon carrying to school were highest among girls in Toronto (31.6%), lowest in Montreal (12%), while one-fifth of the girls in both Amsterdam and Philadelphia reported this behaviour (21.7 and 20.6%, respectively). Rates of gun carrying to school are consistently low (less than 7%) across all four sites.
Weapon Perpetration, Victimation and Weapon Carrying as a Response to Violence Table 2 presents information regarding lifetime weapon perpetration. Toronto girls consistently reveal the highest rates of perpetrating violence with a weapon. Significant differences are noted for threatening or trying to hurt someone with a knife or object (close to two-thirds of the sample) and rates of actually hurting someone with a knife, object or gun (33.3%). There are no significant site differences for threatening or trying to hurt someone with a gun, although the highest rates are still observed in the Toronto sample (14.9%). Since perpetration and victimization are highly correlated, it is not surprising that girls in all cities also report high levels of lifetime exposure to threats and actual violence (data not shown). Though highest in Toronto, the range (40-80%) 
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of someone ever threatening or trying to hurt these girls with a knife or object portrays an unsafe environment. Exposure to potential gun violence with them as target also occurred and was more pronounced in Toronto (28%) and Philadelphia (20%) with lower rates in Amsterdam (15%) in Montreal (12%). Not surprisingly, a significantly greater proportion of young women (34%) in Toronto report actually being hurt with some type of weapon (knife, object and/or gun) than in the other sites. This rate is double that reported in Philadelphia, 2.5 times greater than in Amsterdam, and 3.5 times the rate observed in the Montreal sample. Finally, the most salient question is does exposure to violence influence the weapon carrying behaviour of young women? The respondents were asked whether they started to carry a weapon as a result of any form of violence to themselves or others. Forty percent of the girls in Toronto reported this outcome, followed by Philadelphia (28.3%), Amsterdam (25%) and the lowest rates of carrying a weapon as a result of violence (experienced or observed) are noted in Montreal (16.3%). Since the causal order is clear here, from the girls' perspective, this variable is the most appropriate to include in an explanatory model of weapons related perpetration of violence.
Logistic Regression Analysis
The results of a series of hierarchic logistic regression models predicting the participation in four different types of weapon related activities are presented in Table 3 . The results are reported in odds ratios (ORs) that examine the predictive value of the background characteristics, substance use, drug selling, delinquency, gang fights and weapon carrying for four weapon use behaviours.
Column 1 in Table 3 reveals the significant odds ratios predicting the likelihood of threatening or trying to hurt someone with an object. Toronto girls were almost five times as likely to report this type of behaviour than those in Amsterdam. The results also suggested that those classified as being of western origin were significantly less likely to report this type of behaviour than those of non-western backgrounds. Both of the delinquency items also emerged as significant predictors of threatening or trying to hurt someone with an object. For every unit of increase in the pre-13 and past 12 months delinquency scale, the odds of this behaviour increased by 1.13 and 1.34, respectively. Finally, those girls who had participated in gang fights were 2.5 times as likely to have perpetrated hurting with an object than those with no previous gang fighting involvement. Girls were also twice as likely to report engaging in this violent behaviour if they had started to carry a weapon as a result of violence.
The findings predicting the likelihood of threatening or trying to hurt someone with a knife are presented in column 2. Age, western origin, pre-13 delinquency and carrying a weapon as a result of violence emerged as the significant predictors of this behaviour. Specifically, older girls (16-17 years of age) were less likely to report having threatened or tried to hurt someone with a knife than younger girls. Being of western origin also reduced the likelihood of this type of behaviour, while pre-13 delinquency involvement again increased the odds (OR = 1.18, p G 0.05). Finally, girls who reported that they started to carry a weapon as a result of violence were seven times as likely to indicate that they had threatened or tried to hurt someone with a knife.
Column 3 illustrates the variables that significantly increase the likelihood of threatening or trying to hurt someone with a gun. Again, western origin is noted The final column reveals the characteristics and behaviours that significantly affect the likelihood of the most serious form of violent behaviour: hurting someone with an object, knife or gun. In this model, four significant predictors emerged: western origin, past 12 month delinquency, participation in gang fighting and carrying a weapon as a result of violence. As in the other models, girls of western origin were less likely than their non-western counterparts to have hurt someone with a weapon. The odds of this behaviour increase by 1.22 for every unit of increase in past 12 month delinquency participation, and girls who indicated involvement in gang fighting activities are twice as likely to have reported hurting someone with a weapon. Finally, girls who have started to carry a weapon as a result of violence are almost four times (OR = 3.8, p G 0.001) as likely to report hurting someone with an object, knife or gun than those who have not started to carry a weapon.
Overall several characteristics and behaviours emerged as significant predictors in all or nearly all of the models. Western origin significantly decreased the odds of each of the four weapon related violent behaviours. Participating in delinquent activities before the age of 13 was also observed to increase the likelihood of three of the four outcome measures; it was not a significant predictor of hurting someone with a weapon. Similarly, engaging in delinquent acts over the past year predicted hurting someone with a weapon and threatening or trying to hurt someone with an object and gun. For these high-risk girls, gang fighting significantly increased the likelihood that they had threatened or hurt someone with an object and actually hurt someone with a weapon. Finally, the strongest predictor of these weapon related violent outcomes was whether the girls had started to carry a weapon as a result of experiencing violence (to them or others). This behaviour was highly significant and substantially increased the odds of either threatening or trying to hurt someone with an object or knife (but not a gun) as well as the most serious violent behaviour, actually hurting someone with a weapon.
With one exception-threatening or trying to hurt someone with an objectsite had no significant affect on the likelihood of these outcomes, and age played an equally minor role. Moreover, neighbourhood characteristics regarding witnessing others' using or dealing drugs were non-significant as were both drug selling and cocaine/crack market involvement. Finally, drug use, poly-illicit drug use and heavy alcohol consumption also did not appear to play a significant role in influencing these behaviours. The one exception was the observed association between heavy alcohol use and threatening to hurt someone with a gun.
DISCUSSION
Most of what is known about youth and weapons pertains to male adolescents. With few exceptions, most research has focused on male youth, leaving a substantial gap in the literature with respect to young women. The data generated from this unique cross national study provides a large sample that begins to fill this gap by offering a detailed look at girls and weapons in four cities across three counties. As in many of the studies of young men, we have focused on delinquent female youth who are more likely to have involvement with weapons and violence.
Across all sites these young women report carrying a variety of weapons, although knife carrying is most prominent. The pattern of gun carrying does not appear to reflect the trend that would be expected given the degree to which firearms access is restricted in each country. In the larger policy context, guns are more strictly controlled in Canada than in the U.S. and more strictly controlled in the Netherlands than Canada. In the descriptive analyses, gun carrying is highest among the Toronto girls, though next highest in Philadelphia and lowest in Amsterdam. The sharp contrast in prevalence between reported gun carrying in the two Canadian cities, Toronto and Montreal, was unexpected. In Canada firearms laws and associated criminal penalties are federal and hence apply uniformly across provinces and cities. Clearly legal policy does not provide a simple answer for these differences. Nevertheless, the multivariate analysis showed no site differences in actually threatening to hurt someone with a gun. This indicates that while the Toronto sample was drawn from girls at the more high-risk end of the spectrum compared to other cities, once risks such as delinquency and drug selling were controlled, they were no more likely to perpetrate violence with a gun than delinquent girls in the other cities.
The consistent effect of western ethnicity in reducing violence on all four measures of perpetration suggests that our measure successfully tapped the underlying feature of minority group membership in all three countries. Even among the high-risk young women, already delinquent in varying degrees, being part of the dominant, Bwhite^and mainstream culture appears to be protective against the more extreme forms of violent behaviour involving weapons.
These results provide some preliminary insight and support for other work that suggests the need to recognize that the perpetration of violent acts may by an outcome of violent victimization. 32 The girls in this sample report a substantial amount of both lifetime victimization and perpetration of violence with various weapons and hurting others. Those who inflict and those who are on the receiving end of violence are not distinct and separate groups. Across all sites we observed a relationship between carrying a weapon as a result of violence and perpetrating various violent acts with a weapon. Hence, the perceived need to arm oneself with a weapon as a result of violent experiences is another important theme that emerged from these results. What are these girls' weapon preferences for defense? The fact that mace was the second weapon choice, after knives, suggests that self-protection may be an important consideration for these girls. Although our study did not explore the reasons for weapons preferences directly, some qualitative probing in future research would be helpful to understand their motivations. An ethnographic study conducted in an inner city neighbourhood in Philadelphia 33 found that while both boys and girls felt they needed strategies to defend themselves and ensure safety, BBoys don't fight, they go get guns,^but the girls avoided firearms, resorting more to direct physical contact. These possible gender differences in the Bcode of the street^3 4 and among high-risk youth in general are worthy of further exploration in a cross-national context.
The limitations of the study are that these high-risk girls may not be representative of all those with delinquent histories in each city or country and may be more typical of an urban than a rural based sample. Nor do the findings extend to more general adolescent populations. The exact causal sequence of the weapon carrying, victimization and perpetration cycle was not identified and is an important topic for future research. Nevertheless, the robustness of several predictive factors across all sites supports the importance of seeking more general underlying causes for the extreme forms of adolescent violent behaviour. Nor should girls be neglected in programs aimed at reducing youth violence in our cities.
